D airy is California's top agricultural commodity, valued at $5.9 billion in 2010 (CDFA 2012) . The dairy industry employs 443,574 full-time workers (California Milk Advisory Board 2011), of whom 17,000 (fewer than 4%) work in dairies (Ellerby 2010). Labor represents 10.3% of dairy production costs; since 2006 it has ranged from 9.5% to 12.1% (CDFA 2011 
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airy is California's top agricultural commodity, valued at $5.9 billion in 2010 (CDFA 2012) . The dairy industry employs 443,574 full-time workers (California Milk Advisory Board 2011), of whom 17,000 (fewer than 4%) work in dairies (Ellerby 2010) . Labor represents 10.3% of dairy production costs; since 2006 it has ranged from 9.5% to 12.1% (CDFA 2011) . Merced, San Joaquin and Stanislaus counties are among the top 10 dairy counties in the United States; other top dairy counties in California include Fresno, Kings, Riverside, San Bernardino and Tulare.
Dairies are labor intensive because cows are milked two or three times per day year-round. Excessive employee turnover is expensive and upsets routines, which in turn can affect animal health and dairy productivity. By all accounts, 2009 was the worst year since the Great Depression (Willis 2009 ) for U.S. industries, including dairies (Barrett 2012) . As a recession intensifies, the number of employees who voluntarily quit generally goes down while the number of terminations increases. Using Bureau of Labor Statistics data, Hill (2011) showed exactly that pattern between 2007 and 2010, with 2009 as the peak year for terminations and the lowest year for voluntary quits.
In agriculture, the willingness to terminate may have been offset during this time by employers' concerns about labor shortages; many employees are undocumented, and there is great uncertainty regarding immigration reform. According to the National Milk Producers Federation, 20.5% of dairy farmers faced a labor shortage in the months leading up to a 2009 survey and 18.7% feared a shortage (Jordan 2009 ).
Costs of turnover
In most industries, the costs associated with employee turnover are significant; they include losses in productivity (pre-turnover as well as post-turnover); recruitment, selection and hiring; safety issues; and the orientation and training of new employees (Bliss 2010 CEPR 2012; O'Connell and Kung 2007) . Labor experts often speak of turnover costing about 150% of an employee's annual wages O'Connell and Kung 2007) and as much as 250% for employees with managerial responsibilities. Bureau of Labor Statistics data (O'Connell and Kung 2007; Smith 2006) shows turnover costs in manufacturing and construction (the industries closest to agriculture) are close to 75% of the highest turnover costs in any industry (found in information management) and double the lowest turnover costs of any industry (leisure and hospitality).
The high turnover costs in dairies are partly due to the nature of dairy management. Dairy production cannot be downsized temporarily in response to labor shortages as easily as in retail or manufacturing. When a worker quits, a substitute must be found to do the work until the worker is replaced. Labor-management challenges (e.g., poorly designed pay for performance systems, ineffective supervision, interpersonal conflicts among dairy employees) may cause unwanted turnover (Billikopf 2003a) . Dealing with these underlying difficulties can help dairy managers reduce turnover and improve worker morale and productivity.
For some workers, job dissatisfaction has to be quite high before they will seek other employment, because changing jobs can also be traumatic Dairy production cannot be readily downsized in response to labor shortages, making employee turnover an ongoing management concern. (Jex and Gudanowski 1992) . The period before a worker's separation may be accompanied by reduced productivity and increased absenteeism. This absenteeism is sometimes physical (the worker doesn't show up) and at other times mental (the worker is present, but his or her mind is somewhere else, which is sometimes described as "quit and stayed") (Billikopf 2003a) .
Turnover classifications
There are a number of ways to classify worker turnover (Billikopf 1984 (Billikopf , 2003a Milkovich and Boudreau 1994) . Some turnover may be beneficial. A dairy manager may look at the voluntary departure of an employee as an opportunity to hire a better-qualified individual without having to fire one. It may also be an opportunity to replace a long-term employee who is earning a high wage with a lower-paid, entry-level person (Billikopf 2003a) .
Turnover can be classified by the degree of control the dairy manager has over the separation. For example, managers have more control over pay issues than over employees' personal problems, milk prices and other economic conditions that affect the dairy's well-being. Separations can also be classified as either producer initiated (firings and layoffs) or worker initiated (quits). Regardless of how turnover is classified, dairy managers can benefit from a better understanding of why workers leave dairies.
Measuring length of employment
There are three ways to measure the length of employment (LOE), or tenure, of employees.
Snapshot. This approach records the worker's exact length of employment in his or her current job at the time of a survey or interview (Stack et al. 2006) . For example, an employee who has been on the job for 3 days at the time of a survey is reported as having a 3-day length of employment. This approach does not take into account whether that individual will work 1 more week or 3 more decades, but if a large number of subjects are surveyed, the length-of-employment measures should even out.
Completed tenure. This approach measures the worker's total time on a dairy job after he or she has left it (Billikopf 1984) . The greatest concern with this method is that data for employees who are new to the industry, or who have held their present job throughout their careers, is not included.
Range. This approach measures the percentage of workers who fall into specific length-of-employment ranges; for example, 4% may have worked less than 2 years, 15% between 2 and 6 years, and so on (Maloney and Grusenmeyer 2005; Marchand et al. 2008) . The ranges are seldom the same, however, so these studies are less useful for comparative research.
Survey of dairy workers
In our 2009 study, we compared the snapshot and completed-tenure approaches. We looked at length of employment and the reasons why dairy workers leave jobs. We compared the data with that from two previous dairy turnover studies -one by Fuller and Viles (1953) in Fresno County and the other by Billikopf (1984) in San Joaquin, Stanislaus and Merced counties. We also compared the data with studies conducted outside of California.
The second author conducted most of the interviews and drove to locations in San Joaquin, Stanislaus and Merced counties where there is a high density of dairy operations. He stopped at dairies and asked permission to interview employees. No attempt was made to collect data from workers who had left the industry permanently (e.g., for a job in another industry or because of disability, unemployment or retirement). Our survey followed the approach used by Billikopf (1984) .
Demographics. In our sample, all respondents were male (n = 209). By job category, 50% (n = 103) were milkers, 19% (n = 40) were cow feeders, 17% (n = 35) were calf feeders, 12% (n = 25) were herdspeople, 1% (n = 2) were relief workers or helpers and 0.5% (n = 1) were maternity workers (responsible for taking care of pregnant cows). Forty-five percent (n = 95) of the subjects had never worked at another dairy.
Eighty-eight percent (n = 183) of the subjects were Hispanic and 12% (n = 26) were white (of the latter, 81% were Portuguese). The average worker was 36 years old; the range was from 19 to 69.
Interviews. Because we were speaking to individuals during work time, we kept the interviews brief so as to minimize the disruption of work operations. We spoke to workers in Spanish and English.
Our questions were open-ended. Each subject was asked (1) What is your job in this dairy? (2) How long have you worked in this dairy? (3) Have you ever worked at another dairy? (4) If yes, how long did you work there? and (5) Why did you leave? Questions 4 and 5 were repeated for each of the previous dairy positions the worker had held. The 209 individuals interviewed had worked in 432 distinct dairy jobs.
Responses were given quickly, and we did not probe. We are confident that the answers given were sincere. The process was anonymous; we did not ask for the names of the subjects.
Length of employment
Using the snapshot approach, the average length of employment at the time of interview was 6.6 years, and the range was from 2 weeks to 40 years. By contrast, when we used the completed-tenure approach, the average length of employment was only 3.5 years. The subset of subjects without previous dairy employment (n = 92), who would not have been interviewed if we had used only the completed-tenure approach, had an average length of employment of 7.1 years, and the range was from 5 weeks to 40 years. The subset of subjects with previous dairy jobs (n = 114) had an average length of employment of 6.2 years. On average, these subjects had held three dairy positions, that is, the present job plus two more. As Billikopf noted in 1984, there is great variability in these numbers because some workers seldom change jobs while others do so regularly.
The 1984 data provides further indication that the completed-tenure approach underestimates the true length of employment. Individuals who had never worked in other dairies already had stayed 4 years on the job compared with the average 2.5 years for those who had completed and left dairy positions.
Reasons for leaving
Most workers had a single prominent reason for leaving their jobs. At times one or two additional reasons affected their decision for leaving. The subjects who had left previous dairies (n = 114) reported a total of 222 previous dairy positions. For each of these job changes, interviewees gave a main reason for departure. In addition, secondary reasons were given for 8% (n = 18) of the jobs and tertiary reasons were given for 1% (n = 2) (table 1).
The reasons given for leaving previous dairy jobs in the 2009 study, from the most to the least common, included:
Compensation and benefits. Workers typically felt they were either working too many hours for the pay received or that wages were simply too low, regardless of hours worked. Other traditional reasons for worker dissatisfaction in this area were unfulfilled promises often made at the time of employment.
Dairy economic problems. Most typically, the former dairy employer had to sell, or would soon be selling, the farm operation.
Personal and family reasons. This included employees' need to move in order to be closer to family members, and personal or family-related reasons such as divorce or poor health.
Working schedules and time off. This included employees' preferences for a different number of days on or off and the need to take time off to visit family, get married or other personal reasons.
Housing and transportation. This included employee dissatisfaction with their housing and difficulties getting to work. The average length of dairy employment was 6.6 years; the range was from 2 weeks to 40 years. The average number of jobs among people with previous dairy positions was three.
Relations with management. Employees reported not getting along with either their direct supervisor or the dairy owner (sometimes one and the same person).
Job duties. Employees reported preferences for certain kinds of work, such as outside work instead of milking, and dissatisfaction with the way their job was designed.
Other reasons cited by workers included being laid off or discharged, poor relations with co-workers, job injuries or leaving to start their own dairy.
Historical comparisons
It is not clear which measurement approach was used in the 1953 study; later studies used the completed-tenure approach for comparison purposes. Historical data comparisons showed an upward trend in length of employment ( fig. 1) . In 1953, average length of employment was about 1 year, in contrast to about 2.5 years in 1984 (a 150% increase) and 3.5 years in 2009 (an increase of 250% since 1953 and 40% since 1984) .
Over the years, compensation and benefits are the top reasons employees have given for leaving their jobs. Yet, there seems to be a slight downward trend in the percentage of workers listing it as their reason for leaving: 35% in 1953, 33% in 1984 and 29% in 2009. Two of the largest changes since 1953 were in layoffs and discharges, which were highly reduced in the more recent surveys (24% in 1953, 7% in 1983 and 2009) , and dairy economic problems, which increased in the more recent studies (not listed in 1953, 11% in 1983, 14% in 2009) . We once again note that 2009 was the worst year in the history of the dairy industry. In 1953, economic problems were not listed as a reason for leaving employment, but perhaps this reason was subsumed under layoffs and discharges. Another key area of change has been in relations with management. In the more recent studies, dairy employees seemed to get along considerably better with their managers or supervisors, with fewer employees listing it as their reason for leaving (17% in 1953, 8% in 1983 and 2009) . Perhaps this is due to better management practices than in the past as well as employment laws that protect workers from arbitrary treatment.
Related studies
In a recent survey study conducted in three Eastern dairy states (New York, Pennsylvania and Vermont), snapshot data was collected for length of employment at the time of survey (Stack et al. 2006 ) (table 2). The authors found that Hispanic employees tended to be younger on average than their non-Hispanic counterparts (29 years old versus 36 years old) and have shorter lengths of employment (1.1 compared with 5.8 years). Although Hispanics in California are staying much longer in dairy jobs than their counterparts in the East (5.8 compared with 1.1 years), we found similar differences between Hispanic and non-Hispanic dairy employees in our 2009 data (34 years old versus 48 years old, and lengths of employment of 5.8 compared with 12.4 years). The hiring of Hispanic employees in the Eastern states is a much newer phenomenon than in California.
Also of interest are two studies that measured length of employment around the time of our study in the Canadian pork industry (Marchand et al. 2008) and the New York state dairy industry (Maloney and Grusenmeyer 2005) . The New York study confirms the findings of higher turnover among Hispanic employees than non-Hispanic employees in the East; 40% had worked less than 1 year at the time of the study, and only 1% had worked 6 years. The Canadian study concerned swine operations rather than dairy, and there was no focus on Hispanic workers. It showed a normal data distribution, with the fewest number of employees having worked for the least amount of time (less than 1 year) or the longest (over 15 years). Unfortunately, for purposes of comparison, both of these studies measured length of employment using ranges rather than exact numbers.
Further questions
Length of employment among California dairy employees has increased in recent decades, indicating improved stability in the workforce. Despite these gains, however, it seems that much could be done to lengthen Hispanic employees' employment in California, considering that non-Hispanic workers have tenures that are twice as long. We wonder how much of the shorter employment tenure for Hispanic employees -who have much in common with Portuguese employees, both being foreign-born and having cultural similarities -has to do with legal status. Billikopf (2003b) hypothesized that the number of women working in dairies tended to decrease as the number of foreign-born Hispanic employees increased. For instance, he showed that in regions of the United States where there are greater numbers of women working in dairies, there are fewer Hispanics, and vice versa (Billikopf 2003b (Billikopf , 2006 (Billikopf , 2009 . California seems to be no exception; there is a strong Hispanic presence in the state's dairies and relatively few female employees. Perhaps employers who cannot secure Hispanic employees go out of their way to recruit female employees in order to meet their labor needs.
